Introdução: Os tumores das glândulas salivares incluem um vasto espetro de subtipos histológicos e comportamento clínico que pretendemos avaliar. 
INTRODUCTION
Salivary gland tumors (SGT) are uncommon, comprising about 3% -5% of tumors in the head and neck region. 1, 2 However, these tumors encompass a wide range of histological subtypes and clinical behavior, challenging pathologists and clinicians in this complex and demanding area.
Reports and studies from various parts of the world reveal variations in the incidence and frequency of the different histological subtypes. [2] [3] [4] [5] [6] [7] In Portugal, there are a few previous studies addressing the features of malignant oral cancers, 8 epithelial salivary gland tumors of children and adolescents, 9 tumors of the parotid gland 10 and prognostic factors of malignant SGT.
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Therefore, we performed a retrospective study to assess the relative frequency, location, patient demographics and clinical behavior of SGT diagnosed and treated at Centro Hospitalar São João (CHSJ), Porto, Portugal, including cases during a selected period of 11 years (2005 -2015) .
MATERIAL AND METHODS
All SGT diagnosed and treated at the Centro Hospitalar São João, Porto (a tertiary center in Northern Portugal for the diagnosis and treatment of non-oncologic and oncologic patients), between 2005 and 2015, were retrieved from the pathology department files. Only patients with major or minor salivary gland tumors that were subjected to surgical treatment were included. Patients who underwent surgical treatment due to primary skin or oral cancers with salivary gland direct invasion were excluded. Histological reevaluation of the whole stored surgical specimen's material was performed in all cases and additional histochemical and immunohistochemical studies were carried out whenever appropriate. Histopathological classification was accomplished according to the current World Health Organization (WHO) blue book, 12 and pathological staging of malignant tumors according to the American Joint Committee on Cancer (AJCC) criteria (7 th edition). 13 The presence of extra-glandular extension or perineural and vascular invasion was systematically recorded. Risk stratification of malignant epithelial tumors was completed according to the criteria described by Seethala. 14, 15 Patient files were reviewed and clinical data, age, sex, location, clinical size of the tumor, type of treatment and follow-up were annotated.
Disease-specific survival time was calculated considering the date of surgical treatment and of the last clinical consultation or of patient death. Free-disease survival was calculated considering the date of surgical treatment and of the date of relapse, metastasis or of the last consultation. These data were evaluated using KaplanMeier survival curves due to variability in the follow-up time. Mantel-Cox log rank was used to perform a univariate analysis of potential prognostic parameters, such as age and gender, grading, staging or surgical margins. The significance threshold was set at 0.05. The low number of events prevented the assumption of proportional hazard.
The limited number of primary malignant epithelial SGT and the multicollinearity between relevant co-variates did not allow a multivariate analysis.
All statistical analysis was performed using IBM SPSS statistics for Windows, version 24.0.
RESULTS
A total of 295 salivary gland tumors (SGT) were identified with similar prevalence in both genders (150 men: 145 women). The mean age at diagnosis was 50.4 (± 16.4) years (range 13 -83), similar in both genders; 9 cases (3.1%) occurred in pediatric age. Primary benign epithelial SGT comprised 77.3% of cases (n = 228). The most frequent SGT subtype was pleomorphic adenoma accounting for 50.2 % (n = 148) of all cases. The peak incidence was in the 4 th decade of life and it was predominant in women (women: men ratio = 1.84: 1) (Fig. 1) . According to location, 92% (n = 136) occurred in major salivary glands: 81.8% (n = 121) in parotid, 8.8% (n = 13) in submandibular, and 1.4% (n = 2) in sublingual; and 8% (n = 12) in minor salivary glands. The mean tumor size was 2 (± 0.8) cm (range 0.5 -4.7). Local recurrence was observed in two cases (1.4%).
Warthin tumor was the second most frequent SGT subtype, accounting for 20.7% (n = 61) of all tumors. Most of the cases occurred in men (men: women ratio = 6.6: 1) and peak incidence in the 6 th decade of life (Fig. 2) . The great majority (96.7%) of cases were located in the parotid. The mean tumor size was 2.3 cm (± 1.1; range 0.6 -5.4). Multicentricity was present in 9 (14.8%) cases, of which 2 (22.2%) were synchronous and 7 (77.8%) metachronous; in 8 of these cases (88.9%) there was bilateral involvement. Primary malignant epithelial tumors represented 14.6% (n = 43) of all SGT (Table 1) , i.e. 0.14% of all patients diagnosed with cancer in our department at CHSJ during the same period (2005 -2015) . They were slightly more common in the male gender (men: women ratio = 1.15: 1) and there was a bimodal distribution, with a first peak in the 4 th decade of life and a second in elderly patients (Fig. 3) . Considering the location, 74.4% (n = 32) arose in the parotid, 4.7% (n = 2) in the submandibular gland and 20.9% (n = 9) in minor salivary glands. However, primary epithelial SGT were more frequently malignant in minor salivary glands (33.3%) than in major salivary glands (13.9%).
The most frequent subtypes of malignant epithelial SGT were mucoepidermoid [n = 16 (37.2%)], adenoid cystic [n = 6 (14.0%)] and acinic cell [n = 5 (11.6%)] carcinomas. According to the Seethala criteria for risk stratification of salivary gland cancers, 8 53.4% (n = 23) of cases were low risk and 46.5% (n = 20) high risk tumors.
The AJCC pathological T value classification of 34 major SGT displayed 9 (26.4%) cases ≤ 2 cm in greatest dimension (pT1), 3 (8.8%) with 2 -4 cm tumor size without extra parenchymal extension (pT2), 18 (52.9%) > 4 cm or extra parenchymal extension (pT3), and 4 (11.8%) invading adjacent structures (pT4). Histopathological evaluation of regional lymph nodes (N) was requested in 24 cases (55.8%), and metastasis were detected in 33.3% of cases (n = 8) (N1 = 5; N2a = 1; N2b = 2). Globally, perineural invasion was detected in 41.8% (n = 18) and vascular invasion in 30.2% (n = 13).
In the nine minor SGT, 5 (55.6%) were < 2 cm (pT1), two (22.2%) had 2 -4 cm (pT2) and 2 (22.2%) were greater than 4 cm (pT3). Lymph node metastases were not detected in the three cases in which histopathological evaluation was requested. Globally, perineural invasion was detected in 33.3% (n = 3) and vascular invasion in 22.2% (n = 2).
Distant metastases were not detected at the time of surgical treatment in any minor or major SGT.
Clinical staging at diagnosis displayed 32.6% (n = 14) cases stage I, 11.6% (n = 5) stage II, 41.9% (n = 18) stage III, and 13.9% (n = 6) stage IV.
Neoadjuvant therapy was not performed in any case. Adjuvant radiotherapy was performed in 27 (62.8%) cases, and in two of these cases it was combined with chemotherapy.
Globally, the 5 and 10 year disease-specific survival rate of primary malignant SGT was 76.9% and 57.9%, respectively (Fig. 4) . The 5 and 10 year disease-free survival rate was 63.4% and 50.1 %, respectively (Fig. 4) . At the end of the follow-up period, 30.2% (n = 13) had local recurrence and 25.6% (n = 11) developed metastases. The mean disease-free interval was 26 (± 37.5) months (range: 1 -133). The mean metastatic-free interval was 26.7 (± 39.1) months (range: 2 -85). The most frequent metastatic sites were the lung [n = 7 (63.6%)] and the central nervous system (n = 5; 45.5%). The crude mortality rate was of 23.3%. None of the cases underwent autopsy.
Death due to disease occurred in cases of high grade mucoepidermoid [(n = 4 (40%)], adenoid cystic [n = 2 (20%)], salivary duct [n = 1 (10%)], and myoepithelial [n = 1 (10%)] carcinomas, carcinosarcoma [n = 1 (10%)]; and small cell neuroendocrine carcinoma [n=1 (10%)]. According to location, mortality was observed in 9 out of 34 (26.5%) major salivary gland carcinomas compared to 1 out of 9 (11.1%) minor salivary gland carcinomas.
Our series is limited to correlate mortality or disease progression with histologic subtypes. Concerning tumor grading of mucoepidermoid carcinomas, three (60%) of the 5 high-grade tumors, displayed local recurrence, 3 (60%) developed distant metastases, and the observed 0  12  12  24  24  36  36  48  48  60  60  72  72  84  84  96  96  108  108 (Table 2) . further specification) histotypes. Fonseca I et al 9 reported a study (1991) on pediatric epithelial SGT in a Portuguese oncology institute (South of Portugal). Our results are limited in this age group, but indicate a similarity in the proportion (3.2%) and of the most common histotypes (e.g. pleomorphic adenoma and mucoepidermoid carcinoma) in pediatric epithelial SGT of both studies.
DISCUSSION
Oliveira F et al 10 reported a study (2013) of parotid tumors (n = 153) diagnosed in a Portuguese oncology institute (South of Portugal). In our study (n = 242) we found a higher frequency of benign tumors in the parotid (82.5% vs 72.4%, respectively). Noteworthy, we found differences in the frequency of malignant histotypes, even considering that our series comprises a slightly lower number of cases: mucoepidermoid carcinoma being more frequent in our study (26.2% vs 18.92%, respectively), and myoepithelial carcinoma as well as carcinoma ex-pleomorphic adenoma being less frequent (4.7% vs 16.2%; and 4.7% vs 13.5%, respectively). We also observed a lower rate of relapse (28.1% vs 40.5%, respectively). These differences may, at least in part, indicate diverse diagnostic inclusion criteria and referral bias in both studies. Regrettably, the report by Oliveira F et al does not provide staging and survival data to compare with our results.
Monteiro LS et al 11 reported a study on the prognostic factors in primary malignant SGT (n = 136, from 1992 to 2002) from another Portuguese oncology institute (Nortern Portugal). Noteworthy, compared to our study, we identified a higher proportion of primary malignant tumors in major salivary glands (79.1% vs 65.4%, respectively) and of mucoepidermoid carcinoma (37.2% vs 21.3%, respectively), similar proportion of acinic cell carcinoma (11.6% vs 8.1%, respectively), and lower frequency of adenoid cystic carcinoma (14.0% vs 25.0%, respectively). Notably, we observed lower proportion of tumors diagnosed in stage IV (14% vs 39%, respectively), which might explain differences in the 5-year overall survival rates observed in both studies (76.9% vs 71%, respectively). Again, these differences may be probably related to the fact that our hospital is not a reference center for the management of patients with advanced SGT. Yet, it would be interesting to clarify if the time lag between both studies (2005 -2015 vs 1992 -2002, respectively), despite referral issues aforementioned, might reflect epidemiological differences of SGT diagnosed and treated in patients in Northern Portugal or not.
CONCLUSION
Salivary gland tumors are rare tumors and represent 0.14% of all the patients diagnosed with cancer at Centro Hospitalar São João, Porto, Portugal. Importantly, these tumors represent an increasing complex area in pathology, with many different histotypes and distinct prognosis.
Our results fit with age, gender, histological subtype, frequency and clinical behavior of salivary gland tumors reported in European series. Notably, we identified some dissimilarity of our results compared with Portuguese series, than in major (13.9%) salivary glands. Although infrequent, salivary carcinomas are prone to significant morbidity and mortality. We found local recurrence in 30.2% and distant metastases in 25.6%. The mean disease-free interval was 26 (± 37.5) months; most metastases were in the lung and central nervous system. The 5 and 10 year disease-free survival rates were 63.4% and 50.1%, respectively; the 5 and 10 year disease-specific survival rates were 76.9% and 57.9%, respectively.
Primary salivary tumors included also lymphomas [n = 8 (2.7%)] and soft tissue tumors [n = 5 (1.7%)]. Secondary tumors included metastases of carcinomas [n = 7 (2.4%)] and involvement by lymphoma [n = 1 (0.3%)].
Demographic data is helpful for understanding the clinical and pathological features of salivary gland tumors. The rarity of SGT and their complexity, along with the occurrence of distinct histological subtypes, make their study an increasingly challenging diagnostic and therapeutic area.
Despite having been performed in a large tertiary hospital in Northern Portugal, based on a 11 year time period, the limitations of this study include referral bias of patients, restricted number of these uncommon malignant epithelial tumors, and lack of longer follow-up time, especially concerning SGT with reported less aggressive behavior. Even so, the results of our study are in line with those reported in other European countries. 1, 2, 7, [16] [17] [18] Indeed, we observed a high frequency of benign epithelial tumors (adenomas), being pleomorphic adenoma the most common. Notably, we found a high frequency of Warthin tumors in the male gender, which may probably be related to smoking habits being more common in men in the past. 19 The proportion of primary malignant tumors is slightly lower than reported by others, 1,2 which might be related with referral bias of our series. Nevertheless, the most frequent subtypes correspond with those reported in other studies. The disease-specific survival rate appears to be similar to what has been previously reported in other European studies, 20, 21 and seems to be influenced by the histological subtype, grade and tumor stage at diagnosis of patients. Indeed, the presence of 53.4% of low-risk and low stage malignant tumors are in line with the calculated diseasespecific and overall survival curves above the median observed in the patients of our study.
Interestingly, concerning secondary tumors, we notice the lack of melanoma metastasis in our series, which is probably related to the fact that our hospital is not a reference center for the management of patients with advanced melanomas.
There are few published Portuguese series assessing malignant oral cancers, 8 epithelial SGT of children and adolescents, 9 tumors in the parotid gland 10 and prognostic factors in malignant SGT.
11
We cannot compare our results with those reported by Tavares C et al 8 because the histotypes of malignant SGT are not clearly stated. Actually in their report there is only evidence of mucoepidermoid and adenocarcinoma (without which might indicate different inclusion diagnostic criteria, clinical referral and time lag variation among studies.
It would be important to add our data with data from other referral hospitals in Northern Portugal, in a larger study, to clarify the behavior of different SGT subtypes, namely those with reported characteristic molecular features, in order to improve management of patients harboring these tumors.
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